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(54) A/D CONVERTER 

(57)Abstract: 

PURPOSE: To attain high speed and highly accurate 
A/D conversion by comparing an output phase of n-sets 
of phase modulators respectively with a phase of a 
carrier in which a modulation depth of an i~th modulator 
among the n-sets of phase modulators is expressed as 0 
X 2i — 1 (0 is a constant). 

CONSTITUTION: The modulation depth of phase 
modulation elements 31 3n in phase modulators P1-Pn 
increases as a ratio of a multiple of two as 0-7t radian for 
the element 31 and Q~2n radian for the element 32 with 
respect to an input full scale. A phase of an output of 
each of the modulators Pl-Pn is compared with a phase 
of an original sine wave by phase comparators 41 -4n 
respectively. An output of each of the phase 
comparators 41 -4n is set to +1 when a phase difference 
is 0-tr/2 and set to -1 when the phase difference is 
7C/2-7C Since the modulation depth of the modulator P1 
is it for the MSB, an output of the comparator 41 is +1 
till an analog input reaches half the full scale, and is -1 
when the input exceeds 7 half the full scale. Since the modulation depth of the modulator P1 is 
2n being twice that in the case with the MSB for the digit just below the MSB, an output of the 
comparator 42 returns from +1 to -1 when the analog input is 1/4 of the full scale and returns 
to -1 again when the analog input is 3/4 of the full scale. Thus, the output of the comparators 
represents the conversion result into a negative logic gray code. 
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